Background muscle injury may be caused by any one of a number of factors, including trauma, drugs, hyperthermia and metabolic derangement. Symptoms and signs are often non-specific, and myopathy may be easily overlooked. Case an elderly woman was referred to hospital for investigation of rapidly declining mobility in the setting of anorexia and vomiting due to benign oesophageal stricture. The patient had generalised muscle weakness and tenderness. Investigations showed severe metabolic alkalosis and hypokalaemia, and creatinine kinase (CK) activity was grossly elevated at 40,000 U/l. Outcome CK activity remained elevated for several days, and a diagnosis of polymyositis was considered. However, muscle tenderness resolved and CK activity declined after correction of the underlying metabolic disturbances. Acute myopathy was attributed to hypokalaemia. Conclusions hypokalaemia is an important cause of acute myopathy, and older patients may present with non-specific symptoms. A high degree of clinical suspicion is needed to establish the diagnosis. The clinical features and the pathogenes of hypokalaemia-induced myopathy are reviewed.
Case Report
A 73-year-old woman was referred to hospital for investigation of progressive malaise and generalised muscle weakness over 2 days. She had suffered dysphagia for solid foods during the preceding 4 weeks, associated with intermittent vomiting. Past history was reflux oesophagitis 3 years ago, and intermittent leg cramps. Her only medication was quinine sulphate. Examination findings were dry mucous membranes, cool peripheries, blood pressure 136/80 mmHg, resting heart rate 94 min −1 and generalised tenderness overlying proximal muscle groups of upper and lower limbs. Initial investigations were serum sodium 142 mmol/l, potassium 1.4 mmol/l, calcium 2.12 mmol/l, albumin 36 g/l, creatinine 62 µmol/l, bicarbonate 56 mmol/l, and creatinine kinase (CK) 39912 U/l. Serum osmolality was 290 mOsm/kg, and urine sodium 223 mmol/l and osmolality 536 mOsm/kg. Thyroid stimulating hormone and free thyroxine concentrations were within normal limits; troponin I concentration was <0.2 µg/l, and a 12-lead electrocardiogram was normal.
Intravenous 0.9% saline was administered with cautious potassium supplementation. Endoscopy found a narrow oesophageal stricture at 25 cm that was treated by dilatation, and histological examination of oesophageal biopsy material showed mild inflammation only. Serum bicarbonate and potassium concentrations gradually corrected over 72 h, and the patient's clinical condition improved. Serum CK activity remained substantially elevated, and a diagnosis of polymyositis was considered. However, CK activity began to decline after the underlying metabolic derangements had been corrected ( Figure 1 ). The patient made a full recovery, and was discharged home.
Discussion
Anorexia and vomiting may cause profound electrolyte disturbance in elderly patients, and symptoms related to myopathy may be vague [1] . This case highlights the important association between hypokalaemia and myopathy. Hypokalaemia is capable of directly impairing skeletal muscle function and, characteristically, causes weakness of the shoulder and pelvic girdle musculature. Potassium channels contribute to resting membrane potential, and diminished inward potassium flux leads to abnormal depolarisation and localised sites of muscle injury [2] . Myopathy has been described in the setting of a variety of disorders associated with hypokalaemia, for example short bowel syndrome, Conn's syndrome and liquorice ingestion. Myopathy is more likely when hypokalaemia is prolonged, and when serum concentrations are lower than 2.5 mmol/l [3] . No more than a modest fall in CK activity was observed during initial fluid resuscitation in this case, and progressively declined only after serum potassium concentrations were corrected. The close temporal relationship helped establish the diagnosis in this case. Potassium was replaced cautiously because, somewhat paradoxically, hyperkalaemia is a recognised complication of hypokalaemia-induced rhabdomyolysis [4] . While there is no universally accepted definition of rhabdomyolysis, CK activity 10-fold higher than the normal reference range has been suggested. Rhabdomyolysis may increase the risk of acute renal failure due to local vasoconstriction, tubular myoglobin cast formation and haeminduced nephrotoxicity. Despite a massive CK rise, renal impairment did not occur in this patient. This may reflect differences in the extent to which intracellular constituents that contribute to renal impairment are liberated during traumatic rhabdomyolysis compared to hypokalaemia-induced myopathy [5] . Intravenous bicarbonate might lessen the risk of nephrotoxicity, but this has only been evaluated in the setting of major trauma [6] . Treatment consists of supportive measures to maintain normal fluid, electrolyte and acid-base status.
A limitation of this report is that CK isoenzyme analyses were not available. Despite this, we conclude that skeletal muscle is the most likely source of the raised CK in view of the patient's presenting symptoms, and normal cardiac investigations. A further weakness is that a causal relationship between hypokalaemia and myopathy cannot be proven. Nonetheless, we could find no plausible explanation for muscle injury in this patient, and our hypothesis was supported by the temporal relationship between correction of hypokalaemia and initial decline in CK activity.
We are reminded that acute myopathy may present with non-specific symptoms in elderly patients. The diagnosis requires a high degree of clinical suspicion, and confirmation of raised CK activity. Hypokalaemia is a recognised cause of myopathy, and correction of serum potassium concentrations allows resolution of symptoms and biochemical markers of muscle injury.
Key points
• Hypokalaemia is an independent cause of reversible acute myopathy.
• Electrolyte disturbance should be considered as a potential cause of acute myopathy and raised creatinine kinase activity in older patients.
• Correction of serum potassium concentration allows resolution of symptoms and biochemical indices of muscle injury.
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